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Effect of exogenous glutathione on the synthesis of glucosinolates in

broccoli
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Qiuyun, HUANG Ke

(Hunan Provincial Key Laboratory of Vegetable Biology/Engineering Research Center for Horticultural Crop Germplasm Innovation
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Genetic Resources, Ministry of Agriculture and Rural Affairs/College of Horticulture, Hunan Agricultural University, Changsha 410128,
Hunan, China)

Abstract: To investigate the effects of glutathione (GSH) on glucosinolate (GSLs) biosynthesis, the effects of different
concentrations of reduced glutathione (GSH), oxidized glutathione (glutathione disulfide; GSSG), and glutathione inhibitor
(BSO) were studied on the content of glucosinolate and related substrates, enzyme activity, and gene expression in broccoli
floret, using the broccoli variety Naihanyouxiu at the budding stage as experimental material. The results showed that,
compared to CK, the 5 mg- L' GSH treatment significantly increased the total GSL and aliphatic GSL content in broccoli
floret at 48 h. It significantly increased cysteine (Cys) content at 24-48 h, significantly increased glutathione content at 6-24 h,
and significantly increased the expression of genes related to GSLs biosynthesis at 3-12 h. The 45 mg- L' GSH treatment
significantly reduced the total GSL and aliphatic GSL content in the broccoli floret at 48 h, while significantly increasing
cysteine content at 3-48 h and glutathione content at 6-48 h, and significantly inhibiting the expression of genes related to
GSLs biosynthesis at 3-12 h. When compared with CK, the treatment with 5 mg-L" GSSG resulted in a significant increase
in the content of total GSL, aliphatic GSL in broccoli floret, while treatments with 25, 45, and 65 mg-L" GSSG had no effect
on the content of total GSL, aliphatic GSL. In conclusion, exogenous glutathione has a concentration effect on the GSLs
content, with low concentrations promoting GSLs biosynthesis while high concentrations inhibiting GSLs biosynthesis.
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Table 1 Gene-specific primer sequences designed for RT-qPCR analysis
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Gene name Forward primer sequence Reverse primer sequence

ACTIN GGAGCTGAGAGATTCCGTTG GAACCACCACTGAGGACGAT
GSTF11 ACCAAGTATGCGGACCAAGG GCTCTTCCACCAAAGCAACG
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Fig. 1 Effects of exogenous glutathione (GSH), glutathione disulfide(GSSG), and glutathione inhibitor (BSO) treatments
on the content of glucosinolates in broccoli
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Fig. 2 The influence of exogenous GSH treatment at different concentrations on the expression levels of genes related to
glucosinolate synthesis in broccoli
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Fig. 3 The effects of different concentrations of exogenous GSH treatment on the expression levels of genes related to
glutathione synthesis in broccoli
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Fig. 4 The influence of exogenous GSH treatment at different concentrations on the content of Cysteine (Cys) and the

activity of y-glutamylcysteine synthetase (y-ECS) in broccoli
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